Background: Undernutrition is a major public health problem affecting children and adolescents of developing countries such as India and causes high mortality and morbidity.
Introduction
Prevalence of undernutrition continues to be the _________________________________________ 1 Assistant Professor, 2 Ex-Postgraduate Student, Department of Anthropology, Assam University: Diphu Campus, Karbi Anglong, Assam, India (Received on 13 November 2013: Accepted after revision on 09 January 2014) principal cause of ill-health, premature mortality and morbidity in developing countries 1, 2 . Nutritional studies have highlighted that prevalence of chronic energy deficiency (CED) is still a major public health problem in Indian populations 1, [3] [4] [5] . Prevalence of CED was high due to immense population size, socioeconomic disparities, illiteracy and inadequate access to basic healthcare facilities [6] [7] . Anthropometry is a non-invasive and inexpensive practical technique of nutritional assessment especially in nutritional and epidemiological investigations 8 . Stunting (low height for age), thinness (low body mass index for age), wasting (low weight for height) and underweight (low weight for age) are commonly used to assess the nutritional status among children and adolescents 1, 5, 8 . Adolescents comprise a significantly large population cohort of 243 million (20%) aged 10-19 years in India 9 . Growth and nutritional status of adolescents are markedly unsatisfactory among Indian populations [2] [3] [4] [5] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Nutritional status of adolescent girls contributes significantly to overall nutritional status, reproductive performance and work capacity 8, 10, 13 .
Objective
To assess the prevalence of undernutrition among tribal adolescents of Karbi Anglong district of Assam, Northeast India
Method
A cross-sectional study was carried out among 864 tribal adolescents aged 10-17 years of Karbi Anglong district of Assam, Northeast India. Ethnically Karbis belong to the Tibeto-Burman speaking group 19 . Of 960 subjects identified in the 10-17 year age group, 96 (56 boys; 40 girls) were excluded due to inappropriate age, absence or unwillingness to participate in study. The final sample size comprising 448 boys and 416 girls were included using the multistage stratified sampling method. Ages of subjects were recorded from school records and subsequently verified from their birth certificates and official documents. A structured schedule was utilized to obtain the necessary data on age, sex, family income, education, occupation, family size and physical exercise. Subjects of present study belong to the agricultural and manual and/or skilled labour group family background. Modified scale of Kuppuswamy was utilized to ascertain the socioeconomic status of the children 20 . Based on above-mentioned scale, subjects belonged to the lower to middle socioeconomic group. Present investigation was done by conducting household surveys and school visits. Anthropometric and socioeconomic data were collected from November 2011 to September 2012. Permission was obtained from the schools and the village level authorities prior to conducting the investigation. Verbal consent was also taken from each subject and their parents prior to obtaining data. All individuals were free from any postsurgical episodes or physical deformities and were not suffering from any systemic diseases at the time of data collection. Investigation was conducted in accordance with the ethical guidelines of human experiments as laid down in the Helsinki Declaration 21 .
Collection of anthropometric data:
Heights and weights were recorded using standard procedures 22 . Height was taken with the help of an anthropometer rod to the nearest 0.1 cm. Subject stood erect and head was oriented in the Frankfort horizontal plane. Weight was recorded to the nearest 0.1 kg using the portable weighing machine, subjects wearing minimum clothing. Body mass index (BMI) was calculated using the standard equation . To determine the intra-and interobserver accuracy of measurements using TEM, height and weight were recorded from 30 children by both authors. Very high values (>0.980) of R were obtained for height and weight, and these values were found within the cut-off of 0.950 as suggested by Ulijaszek and Kerr 23 . Hence the measurements obtained in present study were reliable and reproducible and TEM was not incorporated in further statistical consideration.
Assessment of nutritional status:
Recommended anthropometric indices have been utilized to assess the nutritional status among adolescents 8 . Low height-for-age measures linear growth retardation and primarily reflects chronic undernutrition. Height-for-age below 3 rd percentile of the National Centre for Health Statistics (NCHS) reference values was classified as stunting 8, 24 . Thinness (low BMI-for-age) was assessed by comparing age-and sex-specific recommended cut-off values of Nutritional Health and Nutritional Examination Survey (NHANES). BMI-for-age below the 5th percentile of NHANES values was classified as thinness or CED 8 .
Data was statistically analysed utilizing the Statistical Package for Social Sciences (SPSS, version 16.0). Collected anthropometric variables were depicted using descriptive statistics of mean and standard deviation. One-way analysis of variance (ANOVA) was done to assess the mean difference between sexes and age groups. Chisquare analysis was utilized to assess the differences in overall and age specific prevalence. Yates correction was taken into consideration in ᵡ 2 tests where cells possessed less than five individuals. The differences were considered to be statistically significant at p<0.05 level.
Results
Age-and sex-specific subject distribution, descriptive of height, weight, BMI and prevalence of undernutrition among the Karbi adolescents is depicted in Table 1 . Age specific mean values in height, weight and BMI gradually increased with age among boys and girls, the only exception being in BMI among 16 years (in boys) and 15 years (in girls). Overall mean height, weight and BMI were found significantly higher among boys than girls. Sex differences were found statistically significant in weight (F value=54 The overall prevalence of stunting (51.16%) was found markedly higher than thinness (13.43%) among Karbi adolescents (p<0.01) ( Table 1) . Sex specific overall prevalence of stunting was similar among girls (50.2%) and boys (50.1%) (p> 0.05). Age specific prevalence of stunting did not show any definite age related trend and stunting was found higher among 16 years (71.05%) and 13 years (74.60%) among boys and girls respectively. The age-wise prevalence of stunting ranged from 34.4% in 13 year olds to 64.0% in 16 year olds among boys and 31.8% in 11 year olds to 64.7% in 13 year olds among girls (Table 1) . 
Values in parenthesis indicates percentage
The sex differences in the age specific prevalence of stunting were found statistically not significant using Chi-square analysis (p>0.05) except in 13 year olds Chi-square value=4. 68; p<0.05). Overall prevalence of thinness was slightly higher among girls (14.90%) than boys (12.05%) (p>0.05). Age specific prevalence of thinness did not show any general trend, but prevalence was found to be higher in early ages (10-13 years). Age specific prevalence of thinness was higher among the boys (30.95%) and girls (35.16%) aged 10 years. Age specific difference in thinness among boys and girls was not found to be statistically significant using Chi-square analysis (p>0.05).
Discussion
Prevalence of stunting measures overall social deprivation that is considered a legacy of prolonged nutritional deprivation during childhood [3] [4] 8, 13 . Present study showed a high prevalence of stunting among adolescents probably due to long term nutritional deprivation and poor socioeconomic conditions during early childhood. Several researchers have reported prevalence of early nutritional deprivation among Indian adolescents 2, 4, 12, 13 . Prevalence of undernutrition was found to be greatest among children and adolescents belonging to lower as compared to higher socioeconomic groups in India 2, 4, 13 . Present study has reported overall prevalence of stunting and thinness to be 51.2% and 13.4% among Karbi adolescents respectively. Prevalence of stunting was similar to studies reported among adolescents of tea garden worker of Assam (53.6%) 12 , Nalgonda, Andhra Pradesh (47%) 25 , Dibrugarh, Assam (45.5%) 13 and Darjeeling, West Bengal (46.6%) 4 . When, the sex specific prevalence of stunting was considered, prevalence was slightly higher among girls than boys (p>0.05). Medhi et al. 13 have reported very high prevalence of stunting (50% boys; 43% girls) among adolescents of Assam, Northeast India. A high prevalence of stunting (52.5%) has also been reported in West Bengal 15 . Deshmukh et al. 2 reported a similar prevalence of stunting (50.7%) from rural Wardha. Utilizing data from the National Nutrition Monitoring Bureau (NNMB), Venkaiah et al. 10 reported about 39% of rural adolescents to be stunted. A high prevalence of stunting was also found among boys (43%) and girls (50.3%) of Darjeeling, West Bengal 4 . A lower prevalence of stunting was reported by Anand et al. 26 (38.5%), Malhotra and Passi 27 (29.7%) in North India.
Prevalence of thinness was found to be significantly (p>0.01) lower than the reported studies among Indian adolescents. Sex specific prevalence of thinness was found insignificantly higher among girls than boys (p>0.05). Prevalence of thinness was found to be higher in the early age groups (10-13 years), but decreased with age. A similar trend has been reported among adolescents 5, 13 . It has also been observed that adolescent boys were more sufferers than girls (59.4% versus 41.3%) in Assam 13 . Rao et al. 11 utilizing the NNMB data reported the prevalence of thinness among tribal adolescent boys (63%) and girls (42%) among nine Indian states. Venkaiah et al. 10 also reported prevalence of thinness to be higher in boys (53%) than girls (39.5%). Similarly, a higher prevalence of thinness was found among boys (53%) than girls (32%) among rural adolescents of Darjeeling, West Bengal. A lower prevalence of thinness among adolescents has been reported in North India (30.6%) 27 , Nalgonda, Andhra Pradesh (20.60%) 25 and Paschim Medinipur, West Bengal (20.23%) 18 .
The present investigation showed that the rural Karbi adolescents are facing a great risk in terms of nutritional stress (e.g. stunting) which is more pronounced in both sexes. The magnitude of stunting is considered to be still a major problem than thinness. The poor nutritional status among adolescents, particularly girls, has important implications in terms of physical work capacity and adverse reproductive outcomes 8, 10, 26 . The adolescent suffering from stunting and thinness in early periods will develop obesity and CED during adulthood respectively, that would have an impact on their work productivity and lead to greater prevalence of morbidity and mortality as well 8, 28 .
